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abstract Educational Opportunities 

survey Cl 965) , this report shows shows that for sixth 

24 percent of the total differences among students in their academe 

achievement is the maximum national value that can - 

their membership in one of six racial-ethnic groups (Indian, Mexican, 
PuSL-lica^! Negro, Oriental, or white) . This relationship Prevails 
before the allocation of these 

has been taken into account. After a variety of social condition 
variSles have been accounted for, such as the 
well-being of the family, the presence absence 
members, the students and parents aspirations for 

etc the precentage of difference dropped to 1.2- Similar results 
were' obtained for other grade levels and 

country. Hence, no inferences can be made about the ^ 

effect” of membership in a particular racial-ethnic group on academic 
achievement because of <the influence of a variety of social 
conditions. Other analyses show that variables greater 

tno'avational and attitudinal aspects of ^ 

role in academic achievement than either racial-ethnic group ^ ^ 

membership, social class membership, or the type of school 
( Author /JW) 
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Introduction ’ 

My colleagues** and I in the U.S. Office of Education have been 

privileged to be charged with the responsibility for illustrating and 
documenting. the structure and functioning of the American public school 
system. We could not dream of having such a lofty objective if we did 
not have at our disposal the most comprehensive body of data ever 
collected on public schools and their students in the Uniited States. 

I am, of course, referring to the Educational Opportunities Survey data 
collected in the fall of 1965 at the direction of Congress in the Civil 



Rights Act of the prior year. A report utilizing this data to investigate 
the Equality ,of Educational Opportunity for various racial, and ethnic 
groups was issued in the fall of 1966 under the principal authorship of 
James S. Coleman. Today I would like to present excerpts from two reports 
that utilized this same body of data (Mayeske, et. al., 1969: 1971) as well 
as some special analyses that pertain to the explanation of racial-ethnic 
group differences in achievement. But let me first focus on the nature 
and scope of the data base and the background work that was done in prepara- 
tion for these reports. 
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* The views expressed in this paper are those of the author aad do not reflec 
the official policy of the U.S. Office of Education. 

** Tetsuo Okada, Carl E, Wisler, Wallace M. Cohen and Albert E. Beaton, Jr. 
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The Data Base and Background Work 

The Educational Opportunities Survey entailed the testing and survey- 
ing of about 650,000 students in some 4000 public schools throughout the 
country in grades 1, 3, 6, 9 and 12, together with their teachers, 
principals and superintendents. The Survey sample consisted of a 5 percent 
sample of schools. The data base is comprehensive in that detailed factual 
and attitudinal information was collected on the students home background, 
attitude towards school, race relations end the world. A battery of 
ability and achievement tests was administered at each grade level. 

Information was collected from some 60,000 teachers and 4,000 principals 
concerning their training and experience, their view of the school, etc. 

The final part of the teacher questionnaire consisted of a 30 item contextual 
vocabulary test which was intended to be a measure of the verbal facility 
of the teacher. In addition, the principal provided data on the school's 
facilities, staff, programs, curricula, etc. For further detailed informa- 
tion on the survey data I will refer you to the report "Equality of Educa- 
tional Opportunity" (Coleman, et.al., 1966). 

The main goal of our background work was to reduce the more than 400 
variables in an empirically meaningful way into Indices and sets of indices 
so that the volume of data processing and complexity of later analyses could 
be reduced. Before the variables could be reduced into meaningful groupings, 
however, decisions had to be made concerning the estimation of missing data 
and the coding or scaling of variables. As a guide in the estimation of 
missing data or handling of non-responses, it was decided to analyze the 
responses to each question against one or more criteria or dependent 
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variables so that not only the percent responding to each item or response 
alternative, but also their mean score on the dependent variable could be 
used as a guide in coding the variables and in assigning a value to the 
non-respondents. Since the approach differed somewhat for the student, 
teacher and principal questionnaires each analysis will be described 

sep arately . 

A factor analysis of the achievement measures^ showed that a single 
factor could be used to describe their intercorrelations**. Accordingly, 
the weights from the first principal component of the intercorrelations were 
used to weight scores on the individual tests and sum them to obtain an 
overall composite of academic achievement***. It -as this composite 
which was used as a criterion against which item responses were analyzed 
(Mayeske, et.aL , 1968). Ihis composite is also the dependent variable for 

many later analyses. 



In order to maximize the linear relationship of each student variable 
with student achievement, criterion scaling. (Beaton, 1969) was emplo^^ed. 
By criterion scaling is meant that each item response was. coded or scaled 



* 



Th. te^ts »ere- (1) General Information; (2) Reading Comprehentlon; (3) 
Sthe^^rLrAchlivLent; <4) Verbal 3 

For grade. 9 and 12 all five avail- 

tests 2 through 5 were available and, for grace i oni.y 
able. See Coleman, (1966) for details on these tests. 



•** The first principal component of the intercorrelations P 

percent of the variance for grades 6, 9 and 12; 60 percent for grade 3 
and 82 percent for grade 1. Similar results were obtained 

racial^thnic and regional groupings of students (Mayeske and Wexnfeld, 1967) 

*** For grades 6, 9 and 12 tests (3) and (5) received slightly lower weights 
than for the other grade levels. See the Appendix for the group standard 
deviations on the composite for the different grade levels. 
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by assigning the mean value of the dependent variable for each of the 
different response alternatives for an item's^. 

For the teacher variables, each item was analyzed against the 
teacher's total score on a self-administered contextual vocabulary test. 
(Mayeske, et.al., 1967). For the principal variables, each item was analyzed 
against the number of students enrolled in the school, the rural-urban 
and socio-economic status of the school and, the principal's salary (Mayeske, 
et. al, 1968). Th®«® analyses were used as guides in assigning codes 

or scale values and in estimating missing data**. 

TO obtain meaningful groupings of variables, the intercorrelations 
of the student, teacher and principal sets of variables were each subjected 
to a series of factor analyses. The Principal Component technique was used 
to extract components and the Varimax technique was used to rotate com- 
ponents having a root of one or greater (Horst, 1965). This approach was 
essentially iterative in that variables that did not form meaningful 
groupings or blurred an otherwise meaningiul uping were eliminated and 

the remaining variables were refactored. The teacher and student variables 
readily fell into meaningfuL groupings after two iterations which resulted 
in the elimination of about six to twelve variables from each set. The 
highest weights from the Varimax rotation were used to combine the variables 
to obtain index scores. In order to keep the index score intercorrelations 
low a variable was allowed to have a weight on only one index. 



11 -p variables were coded in this manner* When the 

* f:Zlls ot °.hls scaliins technlqoa were 

by 'bhe criterion scaling procedure 

(Mayeske, et*al*, 1969)* 



“ ** c"Tso !rtfLSSrI”h“r ^iaSfshirwlS°?hesrLS"dinrir”J"terl^ 

- - 



ERIC 

variables. 



5 



The variables from the principal questionnaire dealt with a wide 
variety of different aspects of the school. These variables did not 
readily fall into any naturally meaningful groups. Consequently, a 
priori groupings, such as variables concerned with the physical plant 
or instructional facilities were subjected to a Principal Component 
analysis. The weights from the first principal component were then used 
to obtain index scores for each school. 



A brief description of the indices obtained and other variables 
retained for future analyses are given in the Appendix. Time does not 
permit for a full discussion of them now, however, they are given far 
reference purposes and will be discussed in later portions of the text. 

Using these indices we have conducted an extensive number of analyses, a 
small portion of which 1 would like to present today. For our discussion 
today we have chosen the sixth grade students and their schools as the major 
level of focus. At this grade level the dropout rate is not as severe for 
many minority group students as it is at the higher grade levels and the 
number of schools in the sample is quite substantial. However, ar the 
higher grade levels the student indices are more comprehensively measured 
and the errors in racial-ethnic group identification are less severe than 
at the lower grade levels hence, some results for these grade levels will 
also be brought into the discussion. Adequate measures of student attitudes 
and motivation were not available for grades 1 and 3 and hence these grade 
levels will not enter further into the discussion. 
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A Measure of Racial-Ethnic Group Membership 

1 a ^ 7 ^lT^able that would indicate 

We wanted to incorporate in our analyses a variable tn 

. t- u- n-r, pach of the racial-ethnic groups so that we could 

a student' s membershxp xn each ot cne 

^h resnect to one another at different 
see how these different groups stood with respec 

1 qlnce these are discrete groups we had to scale or 

points in the analyses. Since cnese 

order them In s<nne manner so that a quantitative variable denoting group 

n^bershlp could be Incorporated Into the analyses. Our primary dependent 

variable of Interest »as achievement and consequently we decided to order 

.s- t-r. Hialr mean scores on our achievement composite 
the groups accordxng to thexr mean scuj.co 

(ACHV). An ewplanetlon of this procedure is given in Table 1. 



Table 1 gives the percent of students* In each ot the racial-ethnic groups 
along v-tb the mean ACHV score attained by students who Identified themselves 
as belonging to one of these groups. On a distribution with a mean of 50 
and standard deviation of 10 we can see that whites attain the highest score 
with orientals following them by about 4 points. Approximately 5 to 7 points 
below them lie the Indians. Mexicans and Hegroes with the Puerto-Hlcans 
following these groups by another 4 points. 



Now when each student is assigned th®.. mean ACHV score attained by 
members of his racial-ethnic group the ordering of these groups is said to be 
or, te.rlon sc aled (Beaton. 1969,. This means that the relationship of our 
racial-ethnic group membership variable with ACHV Is the maximum relationship 
that can be obtained. Ho other ordering of these groups will yield a higher 
relationship. When scores on our racial-ethnic group membership variable. 



* In order to ob^in more Jabirr^e^weighLI^by^s^pl^^ 

oversampled. The percentages i Almost half of the students in 

^ to more nearly ^?"uM “Soi 1966). 

the sample were from minorxty S^oupg, vv* 

KIC 
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Table 1 - Percent of Sixth Grade Students and Their Average Composite 

Achievement Score Classified by Racial-Ethnic Group Membership 



CATEGORY 


RACIAL-ETHNIC GROUP 


PERCENT 


mean achv 


1 


American Indian 


2.5 


44.194 


2 


Mexican-American 


6.1 


42.244 


3 


Puerto -Rican 


2.0 


38.560 


4 


Negro 


15.7 


42.513 


5 


Oriental 


0.9 


49.391 


6 


White 


69.6 


53.181 


7 


Other 


1.4 


45.605 


8 


No Response 


1.7 


43 . 144 




Total 


100.0 


50.000* 
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* The Total number of students is 123,386. The standared deviation 

for the Total was equal to 10, All figures are weighted for sampling. 
Later analyses exclude categories 7 and 8. 
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■which we shall call RETH from hereon, are correlated with scores on our 
ACHV composite the correlation obtained will be a maximum. We are partic- 
ularly interested in what this maximum value might be and how rt changes 
as different social conditions in which these groups are found are 
taken into account. 

Racial-Ethnic Group Differences in Achievement Adjusted for Social Background 
Conditions 

Our first question then is: "What is the magnitude of this maximun 

value?" This is indicated by the squared correlation of RETH with ACHV, 
which is 24 percent and corresponds to the mean differences in the NONE 
column of Figure 1*. This is called NONE because none of the background 
conditions on which these groups differ has yet been taken into account. 

Next we may ask, "What is the percent of variation in ACHV associated 
with RETH after differences among students in their Socio-E<-onomic St 
(SES) have been taken into account?" A student with a high score on the 
SES index has parents who come from the higher eoAucational strata, his 
father is engaged in a professional, managerial, sales or technical job, 
there are two to three children in the family, about six to ten rooms in 
their home, they are more likely to reside in the residential area of t ’ y 

or the suburbs rather than in the inner city and there are intellectually 
stimulating materials accessible in the home such as books, magazines, 
newspapers, television and radio. By taking SES jLn^o 



* These mean values differ slightly from those restandiza- 

tion aftfer the exclusion of studen^ xn ca_egori 
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obtain a squared multiple correlation for both SES and RETH X7itb ACHV 
wben they are entered into the regression together and subtract from this 
the squared correlation for SES. The resulting value might be more familiar 
to many if it is called the "unique contribution" of RETH to AGHV*. The 
percent of ACHV associated wxth RETH afte r SES has been talcen xnto account 
is 10.9 percent which corresponds to the differences among the group means 
in the SES column of Figure 1**. _ 

The percent of variation xn ACHV assoexated with RETH after other 
conditions have been taken into account are: 

HB - These are the mean differences after considerations of both SES 
and the students Family Structure (FSS) have been taken into 
account. They account for 9.3 percetit of the differences in ACHV 
that remain . 

HB, ATTUD - These are the magnitude of the mean differences after 
considerations of SES, FSS and the students Attitude 
Towards Life (ATTUD) have been taken into account. They 
account for 9 percent of the differences in ACHV that 
remain . 

FB - These are the magnitude of the mean differences after the indices 
which we felt represented all aspects of the students Family 



The computational formula is: U(RETH) = R^(SES, RETH) - R-^(SES). This 
same computational formula is used tliroughout, viz.,U(RETH) is computed 
by: R^(S, RETH)) - R^(S) where S represents the set of variables to be 

taken into account . 







These means are computed by subtracting from the observed ACHV mean of 
each group an estimated ACHV mean (using the regression of ACHV on SES) ^ 
and plotting these as deviations- from a mean of 50. This same computational 
procedure for adjusted means is used throughout (viz., S is used to obtain 
an estimated mean which is then subtracted from the observed mean and these 
differences are plotted as deviations from 50, where S represents the set 
to be taken into account) . M 
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FIGURE 1. - hflCIF.!- ETHNIC GROUP flCHIEVEHENT HERNS flOJUSTEO FOR SOCIAL BflCK- 

ground conditions 
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Background (FB) had been taken into account. These indices vere 
SES. ESS and dha sed of four attltudlnal and motivational Indlcas 
(l.e., indlcea 1 through 6 In the Appendix). These mean differences 
account for 8.5 percent of the differences In ACHV associated »lth 

RETH that remains. 

FB, A, - After FB and Area of Residence (A) whether It be South, Far Meat 

or North, or Rural- Suburban or Urban have been taken Into account, 

only 7.6 percent remains. 

FB A.SO - After FB, A and the five school attributes of the achievement and 
motivational mix of the students one Roes to school with have been 
taken Into account, only 1.2 percent remains. This set of five 
student body variables* represents a number of things. By virtue 
of Its high correlations with the comprehensive set of 31 school 
variables**. It represents the aggregate effects of 

By Virtue of Its high correlations with the social background of 
the student body, as defined by their Socio-Economic, Family 
Structure and Racial-Ethnic Composition**, It represents a measure 
of school and residential segregation***. 




•k 



There are 2370 schools represented 



in these analyses. 



** See the Appendix for these correlations. 

«* schools being organised according to residential boundaries, circa 1965. 
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The trend we observe from Figure 1 is that the differences among 
the racial-ethnic groups in their ACHV levels approaches zero as more 
and more considerations related to differences in their social condi- 
tions are taken into account. This trend is slightly more pronounced 
for Orientals, whites and Negroes than for the other groups and might 
be more pronounced for them if more variables pertinent to their special circum 
stances were also available. We tried English as opposed to some other 
language spoken in the home but that did not yield any additional 

information. 

Grade Level and Regional Variations 

We may next ask: "How do these results compare with those from 

the other grade levels?" For each of the three grade levels the percent 
of variation in ACHV associated with RETH before any of the background 
conditions are taken into account (the NONE condition) and after the 
FB, A, SO conditions have been accounted for, as these were described 
in conjunction with Figure 1 are : 



GRADE 


NONE 


FB. A, SO 


12 


20 


1.1 


9 


22 


1.0 


6 


24 


1.2 
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The numbers of students (N) and sphools (n) incl^d 
for grades nine and twelve are, respectively: NINTH, N - 133,1^, 
n = 923- TWELTH. N = 96,426, n = 780. Comparable values of ^TH with 
ACHV for the NONE condition are, for the first and third gra es respec 

16 Ind 17 percent. , These letter value, are based on H^s and n , 



of: FIRST, N = 74,20l’, n 



1,3025 .THIRD, N = 130,213, n = 2,453. 

ist 



